Biochemical characterization of a novel bifunctional glycosyl-1-phosphate transferase involved in the exopolysaccharide biosynthesis.
Ebosin produced by Streptomyces sp. 139 is a novel exopolysaccharide with anti-rheumatic arthritis activity in vivo and its biosynthesis gene cluster (ste) has been previously identified. In our previous research, ste5 gene has been identified as priming glycosyltransferase involved in Ebosin biosynthesis. However, it remains unclear how ste5 initiated Ebosin biosynthesis in molecular level. Here we show that Ebosin derivative produced by ste5 mutant lost the antagonist activities for IL-1R and Overexpression of ste5 in mutant dramatically enhanced the antagonist activities for IL-1R. For biochemical characterization of Ste5, the ste5 gene was cloned and expressed in Escherichia coli BL21. We identified that the recombinant Ste5 can transfer galactose-1-Phosphate (Gal-1-P) or glucose-1-Phosphate (Glc-1-P) from UDP-galactose and UDP-glucose to the lipid carrier located in the cytoplasmic membrane of Streptomyces sp. 139 (ste5(-)) with a continuous coupled spectrophotometric assay. 12.6 μM of Km was for UDP-galactose and 23.9 μM for UDP-glucose respectively. Our results indicate that Ste5 is bifunctional Gal-1-P and Glc-1-P transferase to initiate Ebosin biosynthesis and may be further applied in remoulding carbohydrate compounds.